Introduction
Cloud computing is an innovative mode of delivering appropriate information and communication technologies (ICTs) to customers on demand and on a payper-usage basis through the internet. It is well-proven fact that adoption of ICT helps organizations in streamlining their processes, improving quality and increasing their market reach. Cloud computing has the potential to make available the necessary ICT infrastructure to enterprises in the most cost effective manner. In addition, cloud computing also provides improved back-up and business continuity services, automatic provisioning of resources as per the requirement and hassle-free implementation and maintenance (Armbrust et al., 2010) . All such benefits and features make cloud computing a valuable option for organizations.
For Micro, Small and Medium-sized Enterprises (MSMEs), cloud computing has special significance. In developing nations, MSMEs are considered as the growth engine of the economy. However, at the same time, MSME sector faces many challenges in the form of limited capital, lack of skilled manpower, lower productivity, inefficient business processes and marketing strategies, increased competition and low level of ICT penetration (Shiralashetty, 2012; Singh et al., 2010; CII, 2015) . Adopting appropriate ICT can help MSMEs in improving their essential business processes and solve most of the problems in an effective manner. However, very high cost and expertise associated with using and maintaining a modern ICT infrastructure hinder MSMEs from adopting ICTs (Tan et al., 2010) . Though, with cloud computing, the situation is expected to change phenomenally. Cloud computing has potential to make available modern and relevant ICTs to MSMEs without making heavy investments and efforts. Through cloud computing, ICT penetration and usage among MSMEs is expected to get a boost, which would ultimately help MSMEs in reaping various benefits of ICT adoption. The benefits derived from ICT adoption through cloud computing will further enable MSMEs to become more competitive and agile to rapidly changing market conditions. However, due to the newness of this evolving computing 
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model and also due to the special nature of cloud computing, certain concerns have also been raised. These concerns, if not addressed properly, may hinder the adoption of cloud computing by organizations. Some of the concerns mentioned in the literature include security and privacy, vendor lock-in, availability, internet connectivity and speed. Due to the novelty of cloud computing, which is rapidly evolving, a limited number of studies exist on adoption of cloud computing by SMEs, especially in a developing economy context like India.
This study is an attempt towards assessing the relevance of cloud computing for MSMEs in the northern region of India. Literature review and a questionnaire based survey method were used for this purpose. The study is expected to provide MSMEs an initial understanding about the significance of cloud computing for their businesses by highlighting the actual benefits and challenges linked with the adoption of cloud computing.
Cloud computing
Cloud computing has been defined by various authors and institutes in many ways. There is no standard definition of cloud computing. Cloud computing can be thought of as a new and innovative way of delivering ICT resources to customers on demand and on a pay-per-usage basis through the internet. Cloud computing has the potential to revolutionize the way ICT resources are acquired, utilized and maintained in the organization. Cloud computing refers to delivering software and hardware resources as a service through the internet on a pay-per-usage basis (Armbrust et al., 2010) . Using cloud computing eliminates the need for buying and maintaining complex ICT systems within the organization's premises (DeFelice, 2010). Buyya et al. (2009) have described cloud computing similar to parallel and distributed computing which comprises a collection of connected and virtualized computing resources that are offered to customers as service that can be dynamically provisioned, regulated and governed by mutual negotiations and service level agreements between the cloud service providers and consumers. The definition specified by the National Institute of Standard and Technology (NIST) is found most suitable and comprehensive in the present context. Therefore, the definition given by NIST is considered in this study to describe cloud computing. NIST describes cloud computing as "a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing resources (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and released with minimal management effort or service provider interaction". NIST has specified three main cloud computing service models which are -"Cloud Infrastructure as a service (IaaS), Cloud Platform as a service (PaaS) and Cloud Software as a Service (SaaS)". Four cloud deployment models which are further mentioned by NIST include -"Private cloud (where cloud infrastructure is operated solely for one particular organization), Community cloud (where the cloud infrastructure supports a specific community and is shared by several organizations of that community), public cloud (where cloud infrastructure is made available to the general public) and hybrid cloud (a composition of two or more clouds that remain unique entities but are bound together by standardized or proprietary technology)".
Cloud computing benefits
Cloud computing can prove to be a very reliable resource when it comes to solving business challenges faced by organizations, especially by the MSMEs. Challenges such as expensive IT, mobility restrictions, and limited growth capacity can be solved by migrating to cloud computing and exploiting SaaS/IaaS/PaaS programs to the best of their benefits. It provides a valuable alternative to expensive and resource intensive in-house IT solutions. High overheads can be avoided by organizations by effectively utilizing cloud computing. Major benefits of cloud computing identified from the literature are summarized in Table 1 .
Cloud computing adoption concerns
Due to the novelty of this emerging computing model and also due to the very special nature of cloud computing, certain concerns have also been raised. These concerns, if not addressed properly, may hinder the adoption of cloud computing by organizations. The major concerns of cloud computing are summarized in Table 2 . (2016) 5.
Quick implementation process
In takes only a few days or in some cases hours to implement an application in a cloud.
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Research methodology
Considering limited research on cloud computing adoption by SMEs, especially in an Indian context, an explorative study was considered as the most reasonable methodology (Zikmund et al., 2013) . Literature survey was utilized initially for the purpose of gaining understanding about the concept of cloud computing, benefits of cloud computing and the issues involved in cloud computing adoption. In the research on the diffusion and adoption of innovation, quantitative approaches which are founded on questionnaire based survey, are the most prevalent research methodologies (Wang et al., 2010) . Therefore, a quantitative, cross sectional, and questionnaire based survey methodology was employed in this study.
The objective of this research was to assess the relevance of cloud computing for MSMEs in India. Based on the research objectives, the relevant literature was reviewed and a questionnaire was developed. The questionnaire contained questions about the general information about the company, software utilization in the company, the current cloud computing status and perception about benefits and concerns associated with adopting cloud computing. In order to capture the perception of MSMEs about the benefits and concerns of cloud computing, a five point Likert's scale was used. Statements or items measuring the benefit or concern were framed using the literature followed by five options ranging from 1 (strongly disagree) to 5 (strongly agree).
Data collection
Considering the nature and novelty of the innovation being investigated in the present study, some minimum eligibility criteria were laid down for SMEs to become qualified for the survey. The SMEs were expected to have some basic ICT infrastructure in place and the units were also expected to be using some software applications for carrying out their business activities and the prospective SMEs were also expected to be aware of cloud computing. Therefore, for selecting SMEs for the survey, some screening questions were asked like-whether they are using ICT in some form, what ICT infrastructure they possess, what type of software applications they are using, and whether they are aware about cloud computing. A purposive sampling technique was therefore considered to be the most appropriate sampling Vendor lock-in refers to a situation in which a cloud customer is stuck to current cloud vendor due to the complexity in switching to another cloud vendor.
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Availability and performance
Organization's concern about availability and performance of cloud services.
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Internet connectivity & its speed
Internet connectivity, speed, and availability are the most crucial requirement for utilizing cloud computing services.
Yeboah-Boateng and Essendoh (2014), Abdollahzadehgan et al. (2013) technique for data collection related to the current research. In purposive sampling approach, "the respondents are chosen deliberately as they are expected to possess some predefined characteristics that allow the fundamental subject to be understood in greater detail" (Saunders et al., 2011) . Purposive sampling technique is used by many researchers in various other similar studies (Carcary et al. 2014; YeboahBoateng and Essandoh, 2014; Park and Kim, 2014) . The MSMEs selected for the survey mainly comprised those enterprises which were members of Confederation of Indian Industries (CII), Northern Region Headquarters, Chandigarh. The reason for choosing these SMEs was that the member firms were likely to have some basic ICT infrastructure in place and further, the member SMEs were expected to be more aware about the importance of ICT and latest technological innovations such as cloud computing through various training programs/workshops/seminars organized by CII for its members on technological interventions for enhancing SME competitiveness. The MSMEs selected were mainly from three states-Himachal Pradesh, Punjab, and Haryana. The respondents were mostly owner/partners of the MSMEs. The potential respondents were initially contacted through e-mail and telephone and certain screening questions were asked to reconfirm their suitability for the survey. A total of 685 MSMEs selected from the mentioned sources were finally found suitable for the survey and for further data collection. All of these MSMEs were the manufacturing enterprises from the diversified fields. Industry-wise segregation and comparison was not attempted due to the lack of knowledge about cloud computing among the units of a particular industry type. Questionnaires were distributed to the owners of these MSMEs with prior intimation. Questionnaires were sent to the owners of the selected SMEs in the month of December, 2016. The questionnaire based survey was administered for six months up to May, 2017. Most of the responses had to be collected through personal visits. Other responses were collected through e-mails. A total of 382 questionnaire were collected during this time period. Out of 382 filled in questionnaires, only 334 were found valid.
Results and discussion
Descriptive statistics was used to analyze the responses. The survey comprised almost equal number of three types of MSMEs. Out of total MSMEs covered in the survey, 34.7 percent were medium enterprises, 34.4 percent were small enterprises and 30.8 percent were micro enterprises. The answer to the question pertaining to the type of software being used among the MSME revealed that word processing and accounting software were the most commonly used software among MSMEs. The software applications like ERP and CRM were not used very frequently by the MSMEs. The high cost of such software may be one of the reason behind this trend. This fact is also highlighted in other studies (Bajenaru, 2010; Sultan, 2013) . Cloud computing can be one of the best alternative to use such type of expensive applications. Most of the MSMEs are using original software. The cost of using and maintaining such applications can be very high in the long run and this may deprive some of the MSMEs from using original software. 63 percent of the selected MSMEs were also having their own website. The respondents were also asked to specify the method of procuring software in the organization. Most of the MSMEs (65.9 percent) were found to use original software. Very few MSMEs (1.5 percent) were found to purchase software through internet. Question-wise analysis and results of the rest of the questions contained in the questionnaire are provided in the tables 3 to 6. 3. Planning to use cloud computing in next 2-3 years 61.7
4. Not planning to use cloud computing in near future 14.7 Table 3 shows that about 70 percent of the MSMEs are planning to use cloud computing or using cloud computing on trial basis. 15 percent of the MSMEs have already started using cloud computing. These results indicate positive inclination of MSMEs towards using cloud computing. Table 4 indicates that about 80 percent of the MSMEs plan to adopt SaaS type of cloud computing. This indicates that most of the MSMEs are planning to use various types of application software through the cloud in the near future. SaaS thus turned out to be the most popular type of cloud computing among the MSMEs. Table 5 comprised MSME's response towards eight statements regarding perceived benefits of cloud computing. Almost 54 percent of the MSMEs agree with the statement that cloud computing is useful and easy to use. These factors justify that perceived usefulness and perceived ease of use are significant factors in influencing intention to adopt information technology (Davis, 1989) .
51 percent MSMEs agree that scalability is an important feature and benefit of Table 6 consisted of MSME's response towards seven statements about perceived concerns associated with adopting cloud computing. Majority of the MSMEs are uncertain about security, privacy and confidentiality of their business data while utilizing cloud computing. These results indicate that most of the MSMEs have no clear idea about the security and privacy of their business data in the cloud computing environment. This may be true due to the lack of awareness among MSMEs about security and privacy policies and procedures offered by the vendors. The lack of success stories or related case studies may be the other reason behind neutral attitude shown by the MSMEs towards security and privacy issues in cloud computing. Similarly, majority of the MSMEs are uncertain about the reliability and availability aspects concerning cloud computing. 38 percent of the MSMEs however agree with the statement that switching over from one provider to another is a major concern. Almost 37 percent of the MSMEs do not agree with the statement that integration of cloud services with the existing system is a big concern. 32 percent of the MSMEs do not believe that cloud computing results in loss of control on IT operations.
The results of this work should be interpreted in light of study's limitations. Firstly, the term MSME used in the study is based on the definition provided by Government of India. According to this definition, firms are categorized as micro, small and medium enterprise based on the total investment made in plant and machinery. This definition is different from the ones used in the other studies and in other countries where SMEs are defined on the basis of a number of employees and yearly revenue. Second, although the sample size was adequate for this study, it cannot be considered sufficient for generalizing results for all the MSMEs. It may have a regional limitation because the data collected for this study comprised MSMEs from only one region in India.
Conclusion
Cloud computing has huge potential for accelerating ICT adoption among MSMEs. It is clear from the literature and survey results that MSMEs are aware about cloud computing and its benefits. In fact, all the benefits mentioned in the literature are supported by the survey results. The major benefits of cloud computing for MSMEs revealed in this study include cost advantage, easier upgrade and maintenance of ICT resources, scalability, perceived usefulness, perceived ease of use, improved back up and disaster recovery capabilities and easier access to latest information technologies. The study also revealed some serious issues concerning cloud computing adoption among MSMEs. The majority of the MSMEs covered in the survey were apprehensive about security, privacy and reliability of cloud services. MSMEs believe that switching over from one cloud service provider to another is going to be a difficult task. However, MSMEs were not much concerned about the integration of cloud services with their existing systems and were also not worried about the perceived loss of control on their IT operations. Overall, it can be safely concluded that through cloud computing, MSMEs can get access to relevant ICTs in a cost-effective and convenient manner, which will help them to compete and grow. There are some concerns which may hinder cloud computing adoption, but, with more support and interventions by the service providers and government agencies, these challenges can be easily managed. This study is an initial attempt towards understanding the relevance of cloud computing for MSMEs in the northern region of India. Some recommendations also emerge from this study. First, the adoption of cloud computing can be assessed by covering more MSMEs from different other regions of India. Industrywise adoption of cloud computing can also be attempted within MSMEs. Second, the study can be extended to some other countries also.
